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Complex heat transfer fluxes occur between external surfaces of building walls and the urban 
canopy layer on typical summer days. The convective heat transfer coefficient on urban 
surfaces is an essential index that indicates roughly the characteristics of sensible heat fluxes 
inside the canopy layer. An experiment was conducted to obtain a formula for predicting 
convective heat transfer coefficients. An unstable layer was produced by heating panels of a 
thermally stratified wind tunnel. The measurement accuracy of the vertical temperature 
profiles and conductive heat fluxes from the heating panels was improved after the wall was 
insulated to reduce heat loss from the wind tunnel walls. The radiative heat transfer was 
calculated by Gebhart's absorption factor method. The heat transfer coefficients over a rough 
floor in the velocity range from 0.5 m/s to 2.0 m/s were 25% larger than those over a smooth 
floor. An experimental formula for the heat transfer coefficients with a function of reference 
velocity and bulk Richardson number was derived by a nonlinear regression model, but the 
estimation accuracy was insufficient due to a lack of sampling data. An experiment must be 









































2.2 実験条件  








































2.4 測定点   
（１）温度測定 
ケ ー ス 床 面 温 度 [℃ ] 粗 度 風 速 [m /s]
1 な し 0.5
2 あ り 0.5
3 な し 1.0
4 あ り 1.0
5 な し 1.5
6 あ り 1.5
7 な し 2.0
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図５に風洞床面パネル上の測定点を示す。X=6100 
mmとX=6300mmのY方向に200mm間隔に５点ずつ計
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QR + QCV= QCD                     (４)
の関係が成り立つ。従って、熱流計の伝導熱量から
放射熱伝達量を差し引いて、対流熱伝達熱量を 
  QCV  =  QCD -  QR            （５）
から算出した。 
対流熱伝達率αは次式により計算した。 
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となるので、対流熱伝達率として 
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記号の説明 
aij  ：放射吸収係数 [-] 
Cp ：定圧比熱 [J/kgK] 
Fij  ：面々形態係数 [-] 
F  ：安定度関数 [-] 
ｇ ：重力加速度 [m/s2] 
Rib ：バルクリチャードソン数  [-] 
QCD ：床面伝導熱量 [W/m2] 
QCV ：対流熱伝達量 [W/m2] 
QR ：放射熱伝達量 [W/m2] 
Ti ：i面の絶対温度 [K] 
U ：風速 [m/s] 
Zo ：粗度長さ [m] 
ε ：放射率 [-] 
ρ ：空気密度 [kg/m3] 
⊿θ ：温度差。⊿θ＝θS－θref  [℃] 
θref ：上空参照温度 [℃] 
θS ：床面温度 [℃] 
⊿T ：温度差。⊿T=θi －θ(Z=250mm) [℃] 
θi ：温度 [℃] 
θ(Z=250mm)：Z=250mmの温度 [℃] 
σ ：シュテファンボルツマン定数 [W/m2K4] 
α ：対流熱伝達率  [W/m2℃] 
θ  ：対象域の平均絶対温度 [K] 

























５）Walton, Algorithms for calculating radiation view 
factors between plane convex polygons with 




空気調和・衛生工学会論文集, 57, 105-116, 1995 
７）Louis, A parametric model of vertical eddy fluxes in 
the atmosphere, Boundary Layer Meteorology, 17, 
187-202, 1979  
８）渡辺、建築計画原論Ⅱ、丸善、63-65、1965 
 
 
 
 
 
